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3AbstrAct
Background: Kidney biopsy is a procedure that is not commonly performed in Nigeria. This study reports the clinical 
and pathological findings in children who underwent renal biopsies during nephrology workshops held in Port 
Harcourt in 2014 and 2015. 
Methods: The native kidney biopsies were processed and evaluated using light microscopy only. 
Results: Nineteen patients (10 females) were biopsied. The mean age was 11.0 ± 6.5 years and the range was 1.8 
to 21 years. Eleven patients had steroid-dependent nephrotic syndrome (SDNS) whereas eight were steroid-
resistant (SRNS). Hypertension and haematuria were present more often in SDNS. There were 11 cases (58%) 
with non-proliferative lesions, including minimal change disease (4 cases), focal segmental glomerulosclerosis 
(4 cases) and collapsing glomerulopathy (3 cases). The proliferative lesions (8 cases) included membranoproliferative 
(mesangiocapillary) glomerulonephritis (MPGN, 5 cases), mesangial proliferative glomerulonephritis (2 cases) and 
MPGN with collapsing glomerulopathy (1 case). Overall, the most common pathological diagnosis was MPGN 
(26%). Hypertension was more common with proliferative than with non-proliferative lesions (63% versus 36%).
Conclusions: Although MPGN was the most common morphological lesion among children with nephrotic 
syndrome, bigger studies are necessary to confirm this. Efforts should be intensified in acquiring the expertise and 
infrastructure for performing and interpreting renal biopsies in Port Harcourt in order to optimize patient 
management.  
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INtrODUctION
Childhood renal diseases are heterogeneous and vary 
across geographic regions, depending on genetics, envi- 
ronmental influences and disease awareness [1,2,3]. 
Histological examination of renal biopsy samples is often 
able to establish the diagnosis and prognosis of renal 
disease, and guides treatment [4,5]. Although renal 
biopsy is considered safe in children, it is uncommonly 
performed in Nigeria, partly because nephrotic syndrome 
in children is caused mostly by minimal change disease 
(MCD) and treated empirically with steroid therapy [6,7]. 
Moreover, biopsies in children require more expertise, 
there is a dearth of nephropathologists in Nigeria, and 
the need for out-of-pocket payments by patients dis-
courages many from undergoing the procedure [8].
Given the high morbidity and mortality from renal 
diseases in Nigeria, there is need to study the underlying 
pathology [9]. Data on the pathology of kidney diseases 
in children remain scanty. This study reports on the 
clinico-pathological findings in children with nephrotic 
syndrome who underwent renal biopsies during work-
shops held at our centre in Port Harcourt, Nigeria.
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This descriptive study is a review of renal biopsies processed 
at two interventional nephrology workshops held at the 
University of Port Harcourt Teaching Hospital (UPTH) in 
Port Harcourt, in 2014 and 2015. The need to expose 
nephrologists, residents and pathologists to the performance 
and pathological interpretation of renal biopsies informed 
the workshops, which were partly sponsored by the Inter-
national Society of Nephrology (ISN) and the International 
Paediatric Nephrology Association (IPNA). Patients were 
recruited from within and outside UPTH. Ethics committee 
approval was granted and informed consent was obtained 
in all cases. 
Demographic and clinical information was recorded. This 
included details on blood pressure, urinalysis, renal function, 
and serology for hepatitis B, C, and human immunodeficiency 
virus (HIV).
The biopsies were performed by Malcolm Lewis (Temple 
Street Children's University Hospital, Dublin, Ireland) using 
light sedation and spring-loaded semiautomatic biopsy 
needles with ultrasound guidance. The patients were 
managed as day cases and discharged home after 5–8 hours 
of uneventful post-biopsy monitoring. The biopsies were 
fixed in 10% neutral buffered formalin and processed in the 
UPTH laboratory using standard procedures. Due to the 
lack of immunofluorescence and electron microscopy 
facilities, only light microscopy was used in evaluating the 
specimens. Serial sections were stained with haematoxylin 
and eosin, periodic acid–Schiff stain, Jones methanamine 
silver and Masson's trichrome. Positive tissue controls were 
used for the special stains. In 2014, the slides were prepared 
by Colleen Jackson and read by Komala Pillay (Red Cross 
Children’s Hospital, Cape Town, South Africa). In 2015, 
the slides were prepared by Martha Akpanumoh and 
Berimienyeofori Abbey, and read by Chris Obiorah 
(UPTH). 
rEsULts
Nineteen patients (10 in 2014 and 9 in 2015) underwent 
renal biopsy. The mean illness duration prior to presenta-
tion to the clinic was 22.2 months (range 1–132 months) 
(Table 1). Ten patients (53%) were female. The mean age 
was 11.0 ± 6.5 years (range 1.8–21 years). Figure 1 
illustrates the distribution of patients by age and sex. 
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table 1.  Distribution by diagnosis and sex.
Diagnosis F M Total %
CG 2 1 3 16
FSGS 1 3 4 21
MCD 1 3 4 21
MPGN 4 1 5 26
MPGN + CG 1 0 1 5
MSP 1 1 2 11
Total 10 9 19 100
CG, collapsing glomerulopathy; FSGS, focal segmental glomerulosclerosis;  
MCD, minimal change disease; MPGN, membranoproliferative (mesangiocapillary) 
glomerulonephritis; MSP, mesangial proliferative glomerulonephritis;    
F, female; M, male.
Figure 1.  Distribution of patients by age, sex and steroid responsiveness.
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5All patients were nephrotic, with 11 cases (58%) being 
steroid-dependent (SDNS) and 8 cases (42%) steroid-
resistant (SRNS). Hypertension occurred more with SDNS 
than SRNS (64% vs 25%). Haematuria manifested in 46% of 
patients with SDNS and in 25% of those with SRNS.
All the biopsies contained renal cortex and medulla. There 
were no biopsy-related complications. On average, 17.5 
glomeruli were examined in each case (range 2–39). The 
patients were grouped by their renal histology into those 
with proliferative glomerular lesions and those with non-
proliferative lesions. There were 11 patients (58%) with 
non-proliferative lesions, including minimal change disease 
(4 cases), focal segmental glomerulosclerosis (4 cases) 
and collapsing glomerulopathy (3 cases). The 8 patients 
with proliferative lesions included membranoproliferative 
(mesangiocapillary) glomerulonephritis (MPGN, 5 cases), 
mesangial proliferative glomerulonephritis (MSP, 2 cases) 
and MPGN with collapsing glomerulopathy (1 case). Over-
all, the single most common pathological diagnosis was 
MPGN (26%).
Females tended to have more proliferative lesions and 
males more non-proliferative lesions. Hypertension was 
more prevalent among patients with proliferative lesions 
(63% versus 36%, p = 0.26). Tubulointerstitial lesions were 
not prominent in the biopsies studied. They were seen in 
11% and mostly associated with CG. 
DIscUssION
Percutaneous renal biopsy is considered safe in children [1], 
yet it is rarely performed in our centre. An earlier study 
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table 2. Summary of patients biopsied for nephrotic syndrome.
Case Sex Age Type Gloms Sclerosed Duration Oedema HTN Prot. Haem. Tub atrophy Diagnosis
1 F 19 SDNS 7 0 26 1 1 1 1 – MP
2 M 17 SDNS 10 0 1 1 1 0 1 – MSP
3 F 1.8 SDNS 9 0 8 1 0 0 0 – MCD
4 F 5.9 SDNS 12 0 20 1 0 0 1 5 MP
5 M 4 SRNS 25 0 1 1 0 1 0 – MCD
6 M 17 SRNS 9 4 – 1 0 1 1 5 MCD
7 M 3.9 SDNS 10 0 8 1 1 1 1 – FSGS
8 F 4 SDNS 14 0 12 1 1 1 1 – MSP
9 F 21 SDNS 24 5 132 1 1 1 0 10 MP
10 M 2 SRNS 17 6 5 1 0 1 1 10 MP
11 F 17 SDNS 23 6 60 1 1 1 0 15 MP+CG
12 F 17 SRNS 35 15 42 1 0 0 0 10 FSGS
13 M 10 SRNS 39 0 3 1 1 1 0 5 FSGS
14 F 6 SRNS 30 0 2 1 0 1 0 20 MP
15 F 7 SDNS 22 0 4 1 1 1 0 – CG
16 M 14 SRNS 25 0 10 1 1 1 0 – CG
17 F 11 SRNS 2 0 3 1 0 0 0 – CG
18 M 15 SDNS 15 2 38 1 0 0 0 – FSGS
19 M 17 SDNS 6 0 24 1 0 1 0 – MCD
Age, age in years; SDNS, steroid-dependent nephrotic syndrome; SRNS, steroid-resistant nephrotic syndrome; Gloms, number of glomeruli; Sclerosed, number of sclerosed 
glomeruli; Duration, duration of illness in weeks; HTN, hypertension; Prot., proteinuria; Haem., haematuria; Tub atrophy, percentage of tubular atrophy; 1 = yes/present;  
0 = no/absent.
6from our centre by Anochie et al. indicated that only 14% 
of 28 children with nephrotic syndrome underwent renal 
biopsy and therefore had pathological diagnoses [10]. A 
study among children in Ibadan, in south-western Nigeria, 
yielded only 56 biopsies in eight years. The authors noted 
that renal biopsy was limited to patients who could afford 
it [11]. Okpechi et al. reported a low rate of renal biopsies 
in their review of renal biopsies across Africa. They 
attributed this to the system of out-of-pocket payments 
for medical services and the dearth of skills for renal 
biopsy performance and histological interpretation. [12]. 
In contrast, a study from Ile-Ife in Nigeria included 264 
biopsies over 10 years whereas in Kano, Nigeria, 36 renal 
biopsies were reviewed in a year [13,14].
There is poor consensus on the indications for renal 
biopsies in children [15]. For instance, in Ibadan, there was 
a shift in the indication based on the trend of prevailing 
causes of nephrotic syndrome [11]. Nephrotic syndrome is 
the commonest indication for renal biopsy in most 
centres in Nigeria. In our study, SDNS predominated as the 
main indication. This is consistent with previous studies in 
our centre, which showed high rates of steroid responsive-
ness since the steroid-responsive patients may become 
steroid dependent [10]. In contrast, similar studies con-
ducted in Ibadan and Kano, Nigeria, and those in India and 
Greece, showed a preponderance of SRNS over SDNS 
[4,13,14,17]. In France, Finland and Italy, the commonest 
indication is asymptomatic urinary abnormalities [18].
The higher incidence of hypertension and haematuria in 
SDNS contrasts with the report from Kano with a higher 
incidence of haematuria in SRNS (80%) [14]. This difference 
is probably related to environmental influences on the 
different populations. 
In their study in New York, Samih et al. noted that 57% 
of proliferative glomerulonephritis displayed features of 
MPGN, comparable with our findings. On further evalua-
tion, they observed underlying conditions such as heavy 
and light-chain deposition diseases, type 1 cryoglobulinaemic 
glomerulonephritis, immunotactoid glomerulonephritis, as 
well as amyloidosis [19]. Owing to our limited diagnostic 
infrastructure, we were unable to rule out these diagnoses 
in our cases. In our environment, proliferative glomerulo-
nephritis has been considered a sequela of infectious 
processes [20]. The predominance of non-proliferative 
lesions in this study suggests a lesser emphasis on infectious 
causes. 
FSGS and MCD were common diagnoses in our study. The 
high incidence of FSGS is consistent with previous reports 
from our centre and other centres in Nigeria [10,13,14,16]. 
However, previous Nigerian studies reported a low 
incidence of MCD [21, 22]. In Ibadan, Asinobi et al. reported 
a progressively increasing incidence of FSGS over decades, 
overtaking quartan malarian nephropathy and MPGN to 
become the most prevalent pathological lesion responsible 
for childhood nephrotic syndrome at the time of their 
study [21]. 
Nearly two-thirds of patients with proliferative lesions 
presented with hypertension, which is similar to the report 
from Kano [14]. The 22-month mean duration of illness 
prior to diagnosis is in keeping with the trend of late 
presentation of patients in our environment, which often 
has dire consequences. Creating awareness to aid early 
recognition of kidney disease would be helpful as would 
providing health insurance so that patients would not have 
to pay out of their own pockets.
cONcLUsIONs
Although MPGN was the most common morphological 
lesion among the children with nephrotic syndrome in our 
study, bigger studies are necessary to confirm this. Because 
renal biopsy remains important for diagnosis, prognosis and 
treatment, efforts should be intensified in acquiring the 
required expertise and infrastructure for performing and 
interpreting renal biopsies in order to optimize patient 
management. This includes training nephrologists and 
nephropathologists, and providing the infrastructure for 
immunofluorescence and electron microscopy. 
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